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Math (Science) 
Time: 2.10 Hours 


Ts Groupdl | PAPER 
(Subjective Type) | Max. Marks: 60 

Write short answers to any SIX (6) questions: (12) 
5 Define reciprocal equation. 


EGS An equation is said to be a reciprocal equation, if it 


remains unchanged, when x is replaced bys. 


(ii) | Solve by factorization: 5x? = 15x 
[SE Given: 5x?=15x - 
| 5x* — 15x =0 
5x(x — 3) = 0 
Bx=0 ; x-3=0 
x=0- x=3 


So, the solution set = {0, 3}. 
(iii) Find discriminant of the quadratic equation: 


4x2 -—-7x-2=0 
E> Here: a=4,b=-7,c=-2 
Discriminant = b* — 4ac 
= (-7)? - 4(4)(-2) 
= 49+ 32 
= 81 
(iv) Evaluate: (9 + 4m + 4o 
ESE Given: (9 + 4a + 40 od 
=[9+4(o+o 2)}5 
=(9 + 4(-1)])° “ gt @?=-1 
= (9 - 4)s | 
= §§ = 125 
(Vv) Write the quadratic equation having roots 4, 9. | 
As 4 and 9 are the roots of the required quadratic 
| - Sduation, sO 


2s 
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Sum of roots: S= 4. +9=13 
Product of roots: P=4(9) =36 
—— quadratic equation, having roots, is 
-Sx+P=0 (i) 


By ae the values in (i), we get the requirey 
quadratic equation, as: 





x? — 13x + 36 =0 
(vi) Using synthetic division, divide p(x) = x4 — x2 + 15 by 
-X+ 1. 


Ans4 (x4 — x2 + 15) + (+1) 


As x+1=x-(-1), 
So, a=-1 


Now, write the coefficients of dividend in a row and 
a = —1 on the left side. 





Quotient = Q(x) = x3-x240x%4+9 
Q(x) = x3~_ x2 i 
and Remainder = 15 f 
(vii) IF 3(4x - 5y) = 2x = - 7y, find the ratio x - y. 
3(4x — Sy) = 2x -7y 
12x — 15y = 2x ~7y 


By ena the above fraction into ratio, we get 
KX ye4:5 
(viii) Find the fourth Proportional to: 


8, 7, 6. 
Let x be the — Proportional, then 
wiz tse: 
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Product of extremes © Product of means 
R(x) & FG) 


42 
helt 


Hence, Fourth Proportional: hs " a 
(ix) Define joint variation, — 
ES A combination of direct and Inverse variations of one 
or more than one variables forms joint variation, 
3. Write short answers to any SIX (6) questions: (12) 
(i) Define fraction, 


ES a fraction is an indicated quotient of two numbers oF 
algebraic expressions. 
(ii) Define De-Morgan’s laws. | 
EGS For any two sets A and B, De-Morgan's laws are: 
1. (AvB)’ = A’nB’ 
2. (AnB)’ = A'UB' | 
(ii) «= A= {1,3, 5, 7) 9} and B * (1, 4, 7,10), then find (A ~ B). 
IED a — 6 ={1, 3, 5,.7,.9}-{1, 4, 7, 10} 
= {3, 5, 9} 
(iv) If A={a, b} and B = {¢, d}, then find A x Band Bx A. 
ESD Given, A = {a, b} and B = {c, d} 
Ax B= {a, b} x {c, d} 
= {(a, c), (a, d), (b, €), (b, d)} 
B x A= ({e, d} x {a, b} 
= {(c, a), (c, b), (d, a), (4, D)) 
{v) Find domain and the range of R= {(1, 1), (2, 3), (3, 4), 
(4, 3), (5, 4)). 


a Range R = {1, 3, 4} 
i) Define arithmetic mean and give an example. 


; 


Arithmetic Mean: 
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Arithmetic Mean (or simply called Mean) jg ,— 
measure that determines a value (observation) of th, 
vanable under study by dividing the sum of all value, | 
(observations) of the variable by their number of 
observations. In symbols, 


: 
: 
r 


X= (For ungrouped data) | 
X= 2 (Grouped data) | 
Example: 


Marks of each student = 45, 60, 74, 58, 65, 63, 49. 
No. of values =n =7-> 


—- Xx 

xen | 

= - 45+ 60 +74 + 58+65 +63 + 49 
ae 7 ee 

= 414 : 

x= 7 : 

xX = 59.14 marks . 

(vil) Find range for the weights of students: 110, 109, 84, 


. 


89, 77, 104, 74, 97, 49, 59, 103, 62. 
Ans4 Maximum value = X= 110 
Minimum value = X, = 49 


§ 
I 
a 
2 
e 
; 


So, Range = X,, - X, 
= 110-49 
= 61 


(viii) On 5 terms test in mathematics, a student has maé! 
marks of 82, 93, 86, 92 and 79. Find the median fe 
the marks. | 
By arranging the marks in ascending order, PY 

arranged data is: | : 
79, 82, 86, 92, 93 

Since number of observations is odd je. ne 4. 


Median = X = size of ( 





+14 
2 ‘en observation 


, 





ee 5+ 4 
x= size of ( 5 ‘tn observation 


(ix) For the following data, find the harmonic mean: 


= [x] i2[slel4 





Harmonic Mean = H.M = “aa ' 
F 4) 


AX 
ty _ fs 
* 0,6583 
= 6.0763 


ee, yer T 
4. Write short answers to any SIX (6) questions: (12) 
es Define an angle. . 

An angle is defined as the union of two non-collinear 
rays with some common end points. The rays are called 
arms of the angle and the common end point is known as 


vertex of the angie. 
‘{i) ~~ Convert 3 to degrees. 


m 3. 









Ui), _Defin Define ) projection. ie. 
The projection of a given point on a line is the foot y 

{£ drawn from the point on that line. However, o 
projection of given point P on a line AB is the point P tse 


Anse Define circle. 
A circle is the locus of a moving point P in a 
which is always equidistant from some fi xed point O. 
Define secant. 
A secant is a_ straight line which cuts th 
circumference of a circle in two distinct points. 
an Define circumference of a circle. 
‘The boundary of a circle is called circumference. ay 
is the circumference of a circle with radius r. 
Nan’ Define sector of a circle. 
The sector of a circle is an area bounded by any ie 
radii and the arc intercepted between them. 
Ans’ Define radius of a circle. 
The distance from the centre of the circle to any 
point on the circle is called radius of the circle. 
Anse Define circum circle. i 
The circle passing through the vertices of triangle 
ABC is known as circum circle, its radius as circum red 
and centre as circum centre. 


(Part-II). 


NOTE: Attempt THREE (3) questions in all. But questio 
No. 3 is Compulsory. 


| 
Q.5.(a) Solve the equation by completing square: (4 


plang 


7x? + 2x-1=0 
[SS As given 
7x* + 2x-1=0 (i) 
7x? + 2x = 1 
Dividing both sides by ‘7’, 
7x? 2x4 
7 7 7 
ao ..7 - 
x + a BS (ti) 
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—_— SO 


2 
Adding both sides with (F) 





ox? + 20017) + (7) =(7) + (7) 
+7 =F +35 
(cage Ge 


"4. 22 

eae F 

_ x1), 2V2 
sev Fu 7 

_-1+ 2/2 
= 7 

: — j-1t 2,2 

Thus, solution set Is 7) , 


(b) For what value of k, the expression k?x? + 2(k + 1) 
x +4 is perfect square. (4) 
[> Given, k2x2 + 2(k + 1)x +4 ’ (i) 
Here, a=k?,b=2(k+1),c=4 
Discriminant = b* - 4ac 
= {2(k + 1)}? - 4(k*)(4) 
= 4(k? + 1 + 2k) - 16k? 
= 4k? + 4 + 8k — 16k? 
= —12k? + 8k + 4 





r 
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As expression (i) is a perfect square (given ae 
roots must be rational and equal. Thus. _ en), Sy 
Discriminant = 0 ‘ 
~12k? + 8k +4=0 
12k?— 8k -~4=0 
12k? — 12k + 4k-4=0 
12k(k - 1) + 4(k — 1) = 0 
(k — 1)(12k + "=" = 





k-1=0 ; 12k+4=0 

k=1 ; 12k =~4 

woe 

~ 42 

at 

K=3 
ee: dk bot We co hac 6 ae ke ms oe MK bee cs. eee 
Q.6.(a) Ifa: b=c:d(a,b,c, oa 
show that > = b?2 + d2° (4) 








; a Sale 
ESD Given, 2=./5—5 ,  ( 


And given ratio, 
a:b=c:d 


By letting, == kK : a= 
a=bk Cc 
a 
L.H.S of (I) = * 





Scanned with CamScanner 





=k (itt) 
From il and Ill, we get 
LHS=RHS 


Hence, 2.4 /2-< Proved 


(b) Resolve into partial fraction: <a: (4) 


| __ 9 A, BC 
gD (ix i)x+2y x-1 x+2 (x+2p 
sin ean eee alt silage we get 
a ee Sar P 
aa A HN a(x ~ 1)(x + 2)* + 


a mn (x — 1)(x + 2) 











heP i: . | 






Q=A(x #2) F BKK +2) +CKK-1) CH) 
To find the value of ‘A’; Put x - 1 = 0 in (1) 
x-1=0 
x=1 
Q=A(i +2) + B(1 - 1X1 + 2) + Cit - 1) 
9 = A(3)? + B(ONS) + C(O) 
S=Al9)+0+0 
9 
guA 
(= As 


| "To find the value of ‘C’, put (x * 2) = 0 in (1) 
(x +2) 20 
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K+ 2=0 SSS 
ied j 
9 = A(-2 + 2)? + B(-2 —1)(-2 + 2) + C(-2- 4) 
9 = A(3)2 + B(0)(3) + C(O) 
9 = A(0)? + B(-3)(0) + C(-3) 


9=0+0-3C 

9 -: ae 

ao ~ 
= = -—3 


To find the value of ‘B’, 

9.= A(x + 2)? + B(x- 41)(x + 2) + C(x—1) 

Q = A(x? + 4 + 4x) + B[x? + 2x — x -— 2] + C(x - 1) 

9 = Ax? + 4A + 4Ax + Bx? + Bx- 2B + Cx-C 

Q = Ax? + Bx? + 4Ax + Bx + Cx + 4A —-2B-C ) 
By equating coefficients of x? on both sides, We get. 
0O=A+B . 

0=1+B 

-1=B 


= aes ea 
By putting the values of A,B and C in their relevaly 
wanin it is resolved that a 
ited Sale 1! mage ee a 
(—4y(x+ 22 x-1 x+27 (K+2)? 


‘re BOSE 2, 3, 4, ---, 10}, A = {1, 3, 5, 7,9 


= {2, 3, 4, 5, 8}, then prove that (B - A)’ =B' VA. oo 


= L.H.S = (B-A)’ 
Firstly, B—A= (2, 3, 4, 5, 8}- {1, 3, 5, 7, 9} 
- = {2, 4, 8} 
(B-A)' =U-(B-A)={1, 2, 3, 4,. 10)-2.48 
= {1, 3, 5,6, 7, 9, 10} 
R.H.S = BUA 
Firstly, B’=U 
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~ pur ={ 1,6,7,9, 10) 041, 3.5 
# (1,3, 5, 6, 7, 9, 10} 
| So, LHS=RHS 
(pb) Find standard deviation ‘S": 
—_ 9, 3, 8, 8, 9, 8, 9, 18 


—— 





, 7,9} 
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(4) 


4+sinOd i-sino  —= 


Q.8.(a) Prove that: 1-sin0 1+sin0~ 4 tan 0 sec 9, 





can ELC LR 
EX For Answer see Paper 2017 (Group-ll), Q.8.(a), 


(b) -Two equal circles are at 8 cm apart. Draw ty 
direct common tangents of this pair of circles, (4 


wD 


a 


Sa hte hy 

| { a * / j ATA % 

on say ak a 
a 


A 
ob 


Step of Construction: 
(i) Drawaline segment of 8 cm length. 
(ii) | Draw two circles of equal size on their centres O and 0. 


(iii) Take OA L OO’ and produce it towards O. Then, OA 
meets the circle at C. 7 : 


(iv) Take O'B 1 OO and produce it towards O’. O'B 
- meets the circle at D. - 
(v) Join A with B and C with D, and produce these both sides. 
Thus, AB and CD are the required common external 
tangents. , . 


ee te ee | 
Q.9. Prove that two chords of a circle which are 


| equidistant from the centre, are congruent. 





Given: 


AB and CH 
Centre at oO. are two equal chords of a circle wit! 
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~ - §o that OH LAB and OK |. Gh. _ 
To prove. 

mOH = mOK 
construction: 

Join O with A and O with CG. 

So that we have ZrtA®.OAH and OCK. 


Proof: 


Similarly, OK bisects chord CD 


But mAB=mCD 
Hence mAH=mGK (iv) | Using (i), (ii) & (ii) 
| Now in Zrt AS OAH <> OCK | Given OH 1 AB and OK L CD 
hyp OA = hyp OC Radii of the same circle 
mAH=CK ~~ Already proved in (iv) 
AOAH = AOCK H.S postulate . 


mOH = mO 





OR 


‘Prove that the opposite angles of any quadrilateral 
inscribed in a.circle are supplementary. 
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Given: : —— he. 
ASCD is a quadrilateral inscribed in a cirgig 
With 


centre OQ. 
To prove: 
meA +mZzC= 22 
\mz8 +mzD= ae 
Construction: 
Drew OA and OG. . 
Write 21, 22, 43, 24, Z5, and 26 as shown in the 


noure. 
Statements Reasons | 
Standing on the same arc | Arc ADC of the circle wi ; 


ADC. £2 is a central angle centre O. 
whereas ZB Is - circumangle 
mZB = S¢m 22) (i) | By theorem 1 
nding on the aes arc ABC, | Arc ABC of the circle with, 
/4 is 2 central angle whereas centre O. i 
ZDS the ma 
ZD= + (m 44) (ii) | By theorem 1 


= mB mZD - 5 mZ2 Adding (i) and (ii) 


tts 
‘ris 


; 
qi 





a otal central angle) 
i.e.,mZB+mZD = : (4 Zrt) 


=2Zr 
Simdariy, mZA +mZC = 2/rt 





